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DETAILED ACTION 

Information Disclosure Statement 
The information disclosure statements filed March 8 th , 2004, and June 20 th , 2005 have been 
considered by the examiner. 

Claim Objections 

The numbering of claims is not in accordance with 37 CFR 1.126 which requires the original 
numbering of the claims to be preserved throughout the prosecution. When claims are canceled, the 
remaining claims must not be renumbered. When new claims are presented, they must be numbered 
consecutively beginning with the number next following the highest numbered claims previously 
presented (whether entered or not). 

In the instant case, there are two claims numbered 21 and two claims numbered 22. Therefore, 
the last three claims have been renumbered 23-25. 

( 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), 
by another filed in the United States before the invention by the applicant for patent or (2) a 
patent granted on an application for patent by another filed in the United States before the 
invention by the applicant for patent, except that an international application filed under the treaty 
defined in section 35 1(a) shall have the effects for purposes of this subsection of an application 
filed in the United States only if the international application designated the United States and 
was published under Article 21(2) of such treaty in the English language. 

Claims 1-5, 12, and 15-25 are rejected under 35 U.S.C. 102(e) as being anticipated by Shchegrov • 
et al. (US Pubs 2004/0070772). 

In regards to claim 1, Shchegrov discloses a method for optically inspecting a sample (fig. 5 A), 
comprising illuminating the sample with a probe beam (page 4, U 48), measuring the diffraction resulting 
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from the interaction of the probe beam and the sample (page 4, H 49) 5 defining a model of the sample, the 
model including a first series of three-dimensional shapes that define the edge of a line within the sample 
(page 5, Tfs 55, 58-59, and 62), evaluating the model in three dimensions to predict the diffraction 
resulting from the interaction of the probe beam and the sample (page 6, ^ 63), and adjusting and 
reevaluating the model to minimize the difference between the predicted and measured data (page 6, ^| 
67). 

In regards to claims 2-5, the three dimensional shape can be any shape desired that can be made 
during a semiconductor manufacturing process (figs. 3A - 4F, and page 5, ^[s 55 and 62). 

In regards to claim 12, Shchegrov discloses a method for optically inspecting a sample (fig. 5 A), 
comprising illuminating the sample with a probe beam (page 4, K 48), measuring the diffraction resulting 
from the interaction of the probe beam and the sample (page 4, ^ 49), defining a model of the sample, the 
model including at least one line having a width defined to vary of the length of the line (page 5, 1)s 55, 
58-59, and 62), evaluating the model in three dimensions to predict the diffraction resulting from the 
interaction of the probe beam and the sample (page 6, ^ 63), and adjusting and reevaluating the model to 
minimize the difference between the predicted and measured data (page 6, ^ 67). 

In regards to claim 15, Shchegrov discloses an apparatus for evaluating a wafer having one or 
more lines formed on the surface thereof (figs. 1A, and 2) comprising a light source for generating a 
probe beam (22), a detector for detecting light from the probe beam diffracted from the wafer and 
generating measurement signals (34, 60, 84) and a processor (40). In regards to the processor "for 
comparing the measurement signals ..." it has been held that a recitation with respect to the manner in 
which a claimed apparatus is intended to be employed does not differentiate the claimed apparatus from a 
prior art apparatus satisfying the claimed structural limitations. Ex Parte Masham, 2 USPQ F.2d 1647 
(1987). Shchegrov's apparatus meets all the structural limitations of this claim, and therefore would be 
capable of performing the process as disclosed. 
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In regards to claim 16, the signals are compared to a database of theoretical data generated using 
a parametized model (page 5, ^|s 55, 58-59, and 62). 

In regards to claim 17, the processor iteratively adjusts the model so that the differences between 
the theoretical data and the measurement signals are minimized (page 6, K 67). 

In regards to claim 18, the light source is a broadband light source (22), and the detection means 
generates measurement signals as a function of wavelength (34, 60, and 84). 

In regards to claim 19, the apparatus includes a spectrometer (34, 60, 84). 

In regards to claim 20, the apparatus can include an ellipsometer (pages 3-4, 46 and 51). 

In regards to claims 21-24, the three dimensional shape can be any shape desired that can be 
made during a semiconductor manufacturing process (figs. 3A - 4F, and page 5, ^|s 55 and 62). 

In regards to claim 25, Shchegrov discloses an apparatus for evaluating a wafer having one or . 
more lines formed on the surface thereof (figs. 1 A, and 2) comprising a light source for generating a 
probe beam (22), a detector for detecting light from the probe beam diffracted from the wafer and 
generating measurement signals (34, 60, 84) and a processor (40). In regards to the processor "for 
comparing the measurement signals. . . " it has been held that a recitation with respect to the manner in 
which a claimed apparatus is intended to be employed does not differentiate the claimed apparatus from a 
prior art apparatus satisfying the claimed structural limitations. Ex Parte Masham, 2 USPQ F.2d 1647 
(1987). Shchegrov's apparatus meets all the structural limitations of this claim, and therefore would be 
capable of performing the process as disclosed. 

Allowable Subject Matter 

Claims 8-1 1 are allowed over the prior art of record. 

Claims 6-7 and 13-14 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. 
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The following is a statement of reasons for the indication of allowable subject matter: 

As to claim 6, the prior art of record, taken alone or in combination, fails to disclose or render 
obvious a method for optically inspecting a sample in which a model includes a second series of three- 
dimensional shapes that refines the definition of the line edge within the sample, in combination with the 
rest of the limitations of claim 6. 

As to claim 8, the prior art of record, 'taken alone or in combination, fails to disclose or render 
obvious a method of evaluating the roughness of a line edge on a wafer comprising comparing measured 
data to calculated data, the calculated data based on a model that includes the scattering effects from an 
array of holes or mesas and wherein the spacing between the holes or mesas in the models is selected so 
that the holes or mesas overlap to approximate an undulating edge (as seen in figs. 5-6), in 
combination with the rest of the limitations of claim 8. 

As to claim 13, the prior art of record, taken alone or in combination, fails to disclose or render 
obvious a method for optically inspecting a sample in which a line width is defined in terms of one or 
more periodic functions, in combination with the rest of the limitations of claim 13. 

Additional Prior Art 

The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
The prior art made of record is Chang et al. (USPN 6,867,866), Johnson et al. (US Pubs 2002/0038196), 
Johnson (US Pubs 2005/0280810), Bischoff et al. ("Characterization of 3D resist patterns by means of 
optical scatterometry"), and Yeung et al. ("Electromagnetic Scatterometry Applied to In Situ 
Metrology"). 

Chang et al. discloses a method for optically inspecting a sample comprising illuminating a 
sample with a probe beam, measuring the diffraction resulting form the interaction of the probe beam and 
the sample, comparing the diffraction to a library containing models of the sample, including a first series 
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of three-dimensional shapes that define the edge of a line within a sample, and determining the model that 
best fits the diffraction measured. 

Johnson et al. discloses a method for optically inspecting a sample, comprising illuminating the 
sample with a probe beam, measuring the diffraction resulting from the interaction of the probe beam and 
the sample, defining a model of the sample, evaluating the model to predict the diffraction resulting from 
the interaction of the probe beam and the sample, and adjusting and reevaluating the model to minimize 
the difference between the predicted and measured data.. 

Johnson discloses a method for optically inspecting a sample, comprising illuminating the sample 
with a probe beam, measuring the diffraction resulting from the interaction of the probe beam and the 
sample, defining a model of the sample, the model including a first series of three-dimensional shapes that 
define the edge of a line within the sample, evaluating the model in three dimensions to predict the 
diffraction resulting from the interaction of the probe beam and the sample, and adjusting and 
reevaluating the model to minimize the difference between the predicted and measured data. 

Bischoff discloses a means of modeling three-dimensional resist patterns that could be used for 
optically inspecting a three-dimensional shape. 

Yeung discloses a means of modeling three-dimensional resist patterns that could be used for 
optically inspecting a three-dimensional shape. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Kara E Geisel whose telephone number is 571 272 2416. The examiner can normally be 
reached on Monday through Friday, 8am to 4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Gregory J. Toatley, Jr. can be reached on 571 272 2800 ext. 77. The fax phone number for the 
organization where this application or proceeding is assigned is 571 273 8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). ' 
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